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RADIO COMMUNICATION IN URBAN AREA 
 
 
Abstract: This article focuses on different types of communication 
in urban environments. Analyzing all sorts of data from experiments 
conducted in different cities, we will understand where and under what 
conditions to use this type of radio communication. We will discuss such 
types of communication as open-trench drain, which is commonly used in 
places such as caves, coal mines, passageways and others. We will also 
study the type of communication transmission of MIMO (Multiple Input 
Multiple Output), an example of which is considered in the warehouse. 
But since we examine these types of communication in urban 
environments, we should deal with the loss of communication in urban 
environments.  
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РАДИОСВЯЗЬ В ГОРОДСКОЙ МЕСТНОСТИ 
 
 
Аннотация: В этой статье повествуется о разных типах связи в 
городских условиях. Анализируя всевозможные данные из 
экспериментов, проведенных в разных городах, мы поймем, где и при 
каких условиях использовать данный тип радиосвязи. Мы 
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рассмотрим такие типы связи, как открытый траншейный сток, 
который обычно используется в таких местах, как пещеры, шахты по 
добыче угля, подземных проходах и в других похожих структурах. 
Также мы изучим тип передачи связи MIMO (Multiple Input Multiple 
Output), пример которой рассматривается в помещении склада. 
Поскольку данные типы связи представлены в городских условиях, то 
нам следует учитывать потери связи, поэтому в данной статье этот 
вопрос также будет освещен. 
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When planning a cellular-phone network, the most important 
objective is to provide homogeneous coverage at any place where a 
subscriber could need to establish a telephone call. However, our 
experience as consumers tells something different: the quality of service of 
cellular-phone systems in groves and parks, in mines, in warehouses and in 
other buildings connected with the activities of people who need radio 
communication, commonly seems to be worse than in open areas. This fact 
has been confirmed by means of experimental work. This defines the 
rationale of the research paper.  
To solve this problem, attempts are being made from all over the 
world. But it is not so simple to solve this problem because it would be 
better to use different types and methods of radio communication 
propagation in different places of the city: in the parks, in the underground 
and so on.  
The purpose of this study is to find the best methods and types of 
communication in urban areas. The research questions are as follows:  
1. To study the first type of communication; 
2. To study the second type of communication; 
3. To compare the existing well-tuned radio communication in 
open areas of the city with the radio communication in problem areas; 
4. To draw a conclusion. 
 
The effect of open-trench drains 
Taking into consideration real scenarios of using open trench drains 
that were conducted in several Asian cities, we modeled a narrow L-
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shaped structure and, by comparing the ray-tracing simulation with the 
actual 2.4 and 5.8 GHz field measurements, we can conclude that by 
means of this method, mobile communication in difficult conditions such 
as caves, coal mines, etc. can be highly improved [1]. 
MIMO type in a warehouse 
The next type of communication propagation is the MIMO (Multiple 
Input Multiple Output) type, which is considered in the warehouse. We 
have developed a comprehensive statistical distribution model based on 
the extraction of high-resolution multipath components and the subsequent 
spatial-temporal clustering analysis. This model reveals all the advantages 
of using this type of connection, as it allows to qualitatively calculate all 
the signal parameters caused by abrupt dispersion along the aisles in the 
warehouse [2]. 
Propagation loss in urban areas 
Although radio communication is currently very well developed, we 
should not forget about communication losses in the cities. One of the 
reasons for such losses is due to vegetation zones of the city, such as parks, 
solitary trees or planted trees along the streets. The solution to this 
problem is the loss model of the vegetation path obtained from 
measurements made in the park area in the center of the city of Rio de 
Janeiro, Brazil. This model works well with different types of vegetation 
and considers changing parameters, such as seasonal fluctuations, changes 
in the position of foliage, etc. [3]. 
Based on the information presented in this article, we can conclude 
that at present, radio communication technologies are very well developed, 
however, due to the above-mentioned problems they are not used all over 
the world, but only in some localities. Therefore, we need to find ways to 
implement all the existing technologies and make radio communication 
accessible around the world. 
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